Using a unique spatial database, a hedonic model is developed to estimate the value to nearby residents of open space purchased through agricultural preservation programs in three Maryland counties. After correcting for endogeneity and spatial autocorrelation, the estimated coefficients are used to calculate the potential changes in housing values for a given change in neighborhood open space following an agricultural easement purchase. Then, using the current residential property tax for each parcel, the expected increase in county tax revenue is computed and this revenue is compared to the cost of preserving the lands.
growth rate by a factor of almost 2.5. If current trends continue, 800,000 additional acres ofresource lands will be developed by 2030 in the greater Washington, DC, region (Chesapeake Bay Foundation, 2002) .
Open space provides many potential public goods with aesthetic, recreation, and biodiversity values. It also offers associated ecosystem services such as flood control and water purification. Farmland preservation programs can help maintain a land base for the agricultural economy, provide the amenities of open space and rural character, slow suburban sprawl, provide critical wildlife habitat, and reduce pollution in areas where suburban development is occurring (Bromley and Hodge, 1990; Fischel, 1985; Gardner, 1977; McConnell, 1989; Wolfram, 1981) .
Because the private land market does not recognize these public goods (i.e., there is a market failure), private and governmental entities have introduced a variety ofmechanisms to preserve open space or slow its conversion, including cluster and exclusive agricultural zoning, purchase of and transfer ofdevelopment rights programs (PDRs and TDRs), use ofagricultural easements, and the outright purchase of open spaces for parks using tax dollars or private donations. The general public 34 April 2003 demonstrated its support for open space preservation by passing over three-quarters of the ballot initiatives generating funds for this purpose: in 2000, $7.4 billion in conservation funding was authorized; in 1999, $1.8 billion; and in 1998, $8.3 billion (Land Trust Alliance).
Yet, even with this additional funding, there may still be insufficient funds to preserve enough open space. Thus, policy makers need further information on the potential benefits and costs of open space preservation. Also, while private purchases of open space do occur, as many environmental organizations and individual landowners purchase land, governments are likely to remain involved with the purchase of open space. Policy makers need to determine which tract to preserve and which financing mechanisms to use to purchase the land or its development rights. As previously noted, many of the ballot initiatives concerning open space have passed, providing funding for open space acquisition. However, alternative funding mechanisms may be needed if raising taxes through bond initiatives becomes more difficult.
The potential benefits of preserving open space accrue to the general public living throughout a region. However, the landowners near the preserved parcels might also receive direct benefits. These neighboring parcels could receive a positive externality from the open space, and some ofthis benefit may be capitalized into the price of the houses. 1 If this increase in housing value exists, some of it could be recaptured through property taxes and generate an additional source of financing for open space provision.
While this strategy may not provide all the open space society would be willing to pay for (i.e., it does not represent the full welfare improvement and will not necessarily lead to the optimal number of acres preserved), it does represent one source of benefits and funding. Previous research (Nickerson and Lynch, 2001) has shown there is little statistical evidence that the easement restrictions imposed by agricultural land preservation programs are capitalized into the price ofthe specific agricultural parcel. However, other studies have suggested preserved agricultural open spaces can increase residential values of parcels near these preserved farms (Geoghegan, 2002; Irwin and Bockstael, 2001) . This paper examines one portion of the benefits of preservation programs-those accruing to adja-I Alternatively, the open space could be a negative externality if it is unsightly, odorous, or insect ridden.
Agricultural and Resource Economics Review cent homeowners-to determine how much additional land agricultural preservation programs can finance through the increase in tax revenue generated from nearby residential properties. Specifically, if the open space provided by preservation programs increases nearby residential land values, and consequently generates higher property tax revenues, how many further acres of open space could this increase in tax revenue provide? Using a unique spatially explicit database for three counties in Maryland, this proposition is tested.
To estimate the benefit ofan agricultural preservation program to nearby residential landowners, a hedonic model of market transactions is estimated that includes traditional hedonic explanatory variables as well as neighborhood land use variables. The land use variables were calculated using a geographic information system (GIS) to measure 10 different types of land use around each parcel. These land uses were then aggregated to "permanent" and "developable" open spaces. The former category includes agricultural and forest land enrolled in the agricultural land preservation programs, state and local parks, and golfcourses. Agricultural and forest land which does not have an easement attached is also open space, but because this land could potentially be developed at some time in the future, it is designated as "developable" open space.
The hypotheses to be tested are (a) that open space increases neighboring residential values, and (b) that the "permanent" open space variable has a larger effect on housing price because residential buyers know it will never be converted to a residential subdivision. The estimated coefficient on the permanent open space variable is then used in a simulation. We increase the current level of permanently preserved agricultural open space by 1% to determine the increase in residential property values to adjacent landowners. This increase in property values is subsequently used to calculate the level of increased property tax revenue generated. Next, the number of acres ofpreserved agricultural land that could be financed with this additional revenue is calculated and compared to the number of acres associated with the 1% increase from the simulation to determine the potential for further purchases of agricultural land.
Review of Literature
Questions concerning the economic value of oper spaces have been addressed using both stated pref. erence and revealed preference (usually hedonic) Geoghegan, Lynch, and Bucholtz methodologies. Halstead (1984) , and Kline and Wichelns (1994 , 1996a , b, 1998 have estimated the value ofpreserving agricultural land uses via stated preference models. Kline and Wichelns found a larger population and higher property values lead to greater support for agricultural land use preservation programs. Stated preference models have also been used to estimate the value of preserving open space in an urban setting (Breffle, Morey, and Lodder, 1998) . Comparing stated preference models to hedonic models for measuring the amenity benefits from farmland, Ready, Berger, and Blomquist (1997) observed that the two methodologies generate estimates within 20% of each other.
Based on findings from the early hedonic literature, proximity to urban parks and greenbelts increased residential values, or, as distance from a greenbelt or park increased, residential values decreased significantly, controlling for all other attributes (Kitchen and Hendon, 1967; Weicher and Zerbst, 1973; Hammer, Coughlin, and Hom, 1974; McMillan, 1974; Correll, Lillydahl, and Singell, 1978; Peiser and Schwann, 1993) .
Later research analyzed how forest land affected residential prices (Garrod and Willis, 1992a, b, c; Tyrvainen and Meittinen, 2000) and how a golf course affected residential land values (Do and Grudnitski, 1995) . The effects ofdifferent types and sizes of open space at different spatial scales have been the focus of a large number of studies (for example, Cheshire and Sheppard, 1995; Bell and Bockstael, 2000; Geoghegan, Wainger, and Bockstael, 1997; Leggett and Bockstael, 2000; Acharya and Bennett, 2001; Shultz and King, 2001; Irwin, 2002; and Geoghegan, 2002) .
In an analysis most closely related to this study, Geoghegan (2002) reported that permanent open space increases nearby residential land values over three times as much as an equivalent amount of developable open space in Howard County, Maryland. The current study extends Geoghegan's hedonic model by including two additional Maryland counties, as well as testing for endogeneity (Irwin and Bockstael, 2001) and possible spatial correlation and dependence involved with using spatial data (Ansel in, 1988 ).
Maryland Farmland Preservation Programs'
Three Maryland counties-Howard, Carroll, and Calvert-are among the top 13 counties in the 2 The descriptionin this section is drawn fromLynchand Lovell(2002).
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United States for number of preserved farmland acres (Bowers, 2000) . In 1997, Howard County had preserved 18,088 acres, Calvert 14,804 acres, and Carroll 31,284 acres, with preserved acreage representing 45%, 33%, and 18% oftotal farmland in the respective counties (U.S. Department ofAgriculture, 1997; Bowers, 2000) . Table 1 summarizes the acres preserved under each program in each of the three counties as of 2000.
Maryland Agricultural Land Preservation Program
In 1977, the State of Maryland established the Maryland Agricultural Land Preservation Foundation (MALPF), a PDR program through which permanent easements on farmland are purchased. These easements prohibit nonfarm uses for current and all future owners. Appraisals and an "auction" are used to set the easement value. MALPF uses the lower of (a) a calculated easement value equal to an appraisal value minus the agricultural value, or (b) a bid made by the landowner. Farms are accepted in order of highest value per dollar bid until the budget is expended. Minimum eligibility criteria for participating farms were recently changed to include 50 contiguous acres or contiguity to another preserved farm, and having at least 50% of its soil classified as USDA Class I, II, or III, or as Woodland Group I or II.
MALPF's funding comes from a real estate transfer tax and an agricultural transfer tax. MALPF expended $23.1 million in fiscal year 1999, which counties matched with $6.7 million additional dollars (Chesapeake Bay Commission, 2001). The State program had purchased easements on more than 185,871 acres statewide by June 2000 (Chesapeake Bay Commission, 2001).
Landowners in the three counties studied here can participate in MALPF. Carroll County farms are primarily preserved through the MALPF program. The average price per acre for development rights under the MALPF program is $1,961 for Calvert County, $1,165 for Carroll County, and $1,603 for Howard County (Lynch and Lovell, 2002) .
County Programs
Calvert County began a TDR program in 1978. Landowners receive approximately one transfer of development right (TDR) for every five acres of land in the parcel. Once a TDR has been sold, a conservation easement is attached to the parcel, restricting all current and future landowners from additional residential, commercial, or industrial uses. Landowners sell the TDRs directly to the development firms; thus the financing of the land preservation is primarily provided by the development firms rather than through tax dollars. These developers can then use the TDRs to increase the housing density above the current zoning in a growth area. The developers' demand for increased density and landowners' reservation prices determine the number and price ofTDRs sold. The developers' demand is affected by the area's development pressure (demand for new housing) and the availability of designated growth areas where TDRs may be used. Calvert County has also instituted a PDR program [called the Purchase and Retirement (PAR) Fund] to purchase TDRs. Thus, if developers' demand is low, landowners may sell TDRs to the county government until PAR program funds are exhausted. Development rights purchased by the PAR are retired. The prices paid in the PAR program are based on the average TDR market price. The average TDR price per acre is $2,517 (Lynch and Lovell, 2002) . The funds to finance the PAR program come from three-quarters of the 5% agricultural transfer tax on the purchase price ofall Calvert County farmland converted to another use.
Started in 1978, Howard County's Purchase of Development Rights (PDR) program initially used two market-based appraisals to determine the easement price per acre. However, in 1989, the program switched to a point system based on parcel characteristics to determine the easement value. Having certain characteristics, such as road frontage, increases the amount the county will offer the land-Agricultural and Resource Economics Review owner for the rights to develop from the parcel. Once the landowner has sold the development rights, a conservation easement is attached to the parcel, restricting all current and future landowners from converting the parcel to residential, commercial, or industrial use.
Howard County leverages the available funds using an installment plan, under which commitments of $55 million were made by 1997. Under the plan, the farmer receives a county bond that pays tax-exempt interest payments twice a year with a balloon payment of the principal in year 30. These bonds can be liquidated at any time. The PDR program is funded with a quarter of the county's 1% real estate transfer tax levied against all Howard County real estate transactions, and with threequarters ofthe 5% agricultural transfer tax on all county farmland converted to another use. The average price per acre for the Howard County PDR program between 1978 and 1997 was $5,366. The average easement payment pre-1989 was $2,316 per acre, and from 1989 to 1997, the average price was $6,420 per acre (Lynch and Lovell, 2002) .
The Hedonic Model
Hedonic models are reduced-form statistical models that seek to trace out, at a point in time, the locus of equilibrium transaction prices as a function of the characteristics ofthe heterogeneous real estate transacted. Hedonic pricing models assume a property is a heterogeneous good made up ofa bundle ofcharacteristics. Each characteristic of the parcelincluding environmental attributes, such as the amount of open space in the neighborhoodcontributes to the sales price ofthe property, so that housing prices are modeled as:
where R is an {n x l} vector ofhousing prices, with n = the number of observations; S is an {n x k} matrix of parcel/structure characteristics; L is an {n x I} matrix of neighborhood characteristics; G is an {n x m} matrix of spatial and location variables; u, p, y, and T are vectors of associated parameters; e is an {n x l} vector of random error terms; k is the number of parcellstructural characteristics; 1is the number ofneighborhood characteristics; and m is the number ofland use and other location characteristics.
A specific version ofthis general hedonic pricing model was estimated to test the hypothesis that different types of open space around a residential The dependent variable is the natural log of the sales price. In explaining the variation in the natural log of the transaction price of the parcel (LN_PRICE), three types of explanatory variables are used: parcel and house characteristics, locational and neighborhood characteristics, and land use characteristics. The first set, parcel and house characteristics, includes the lot size. As with many previous hedonic models, the price of a parcel is assumed to be nonlinearly related to its lot size. Thus the natural log of this variable is used (LN_ACRE) . Variables related to the house characteristics include the natural log of the age of the house (LN_AGE), the natural log ofthe square footage of the house (LN_SQFT), and the number of stories (NUSTORY) . Binary variables are included to control for the assessor's perceived quality of the house (AVERAGE, GOOD_VGOOD, with the omitted category of FAIR), to indicate if the house has a basement (BASEMENT), and to control for the construction type (FRAME, ALUM, with the excluded category of all other types).
The second set ofexplanatory variables relates to the location and neighborhood attributes of the parcels. The natural log of the Euclidean distance from each parcel to the nearest of either Washington, DC, or Baltimore, Maryland, the two principal employment centers-in the region, is included (LN_CITYDIST) as well as the natural log of the distance to the nearest town (LN_TOWNDIST). To account for neighborhood characteristics, variables were extracted from the 1990 U.S. Census ofPopulation at the block group level for each parcel (U.S. Department ofCommerce, 1993). These include the natural log of population density (LN_POPDEN), percentage of population with a college education or higher (%EDUCB), and median household income
Data for other neighborhood characteristics such as tax rates, public services, school quality, and crime rates were not available at the parcel level. However, these characteristics vary or are perceived to vary more between counties than within counties in Maryland, and because the agricultural preserva- Two indices were calculated for each type of open space. The land use was extracted for a 100meter buffer around each parcel and for a 1,600meter buffer. The tax and assessment data include the centroid of each parcel rather than its boundaries; thus, these indices include the land use ofthe actual parcels as well as the neighboring lands. Heuristically, these two indices can be thought ofas the ''view'' (1OO-meterradius buffer, represented by SMPERMOPEN and SMAGFOREST) or the "20-minute walk" (1 ,600-meter radius buffer, represented by LGPERMOPEN and LGAGFOREST) from the front door of each house. These variables were scaled to measure the percentage oftotal buffer area dedicated to the two types of open spaces. Summary statistics for Calvert, Carroll, and Howard counties are found in table 2. The land use variables described above may be endogenous to the residential prices as these parcels are usually part ofthe same real estate market as the parcels used to estimate equation (1). Therefore, the same economic factors that affect the value of the ith parcel in a residential use will also affect the price ofthejth parcel whose land use is being used to explain the ith parcel's value. The probability that the jth parcel is developed or is in an open space use may be in part a function ofwhether the ith parcel has been developed (Irwin and Bockstael, 2001) . Therefore, if (1) is estimated using OLS, ignoring the possibility some ofthe variables in G are endogenous, the estimates of T would be biased.
To address the potential endogeneity of the land use measures, we follow Irwin and Bockstael (2001) and estimate instrumental variables for these open space variables. In identifying instruments, variables are selected that are correlated with these open space variables but uncorrelated with the error term in equation (1). Specifically, these variables: (a) are hypothesized to affect the relative costs and benefits of converting the land or maintaining it in an 38 April 2003 Agricultural and Resource Economics Review agricultural or forest use, (b) are not factors that explain housing prices, and (c) are not highly correlated with the observed explanatory variables that influence housing prices.
In addition to the soil attribute and slope variables used in Irwin and Bockstael (2001) , we also include the distance to nearest transportation node and whether the area is currently or is planned to be connected to a sewer system. The physical attributes measuring soil quality are clearly exogenous to land values and to the other variables, as they are predetermined and do not change with a change in land use. Transportation node and city distance variables were tested for correlation, which was found to be small (p ranged from 0.02 to 0.23).
Sewer service is expected to influence decisions in the future for these currently undeveloped land uses. Using the estimated coefficients from these regressions, instruments for P_SMPERMOPEN, P_SMAGFOREST, P_LGPERMOPEN, and P_LGAGFOREST Downloaded from https://www.cambridge.org/core. where u = AWU + e, and e ''IN(O, 0' 2 1). The weight matrix W reflects the relationship between each i,j pair of observations. For the models reported below, a row-standardized inverse distance weight matrix W was used, which assumes the spatial effects decrease as the distance between observations increases. The elements ofW are defined such that wij = 11dij if dij < C, and wij = 0 if i = j or if d.> c, where dij is the distance between parcel i and parcel j, C is the distance after which no spatial correlation is expected, and c is set to 1,000 meters. That is, only those "neighbors" within 1,000 meters are assumed to have the potential for spatial effects.
Because hedonic models are reduced-form models of an equilibrium locus of offers and bids for parcels ofland, economic theory cannot inform the empirical specification [see Cropper, Deck, and McConnell (1988) for further discussion]. Therefore, following previous research (Bockstael, 1996; Geoghegan, Wainger, and Bockstael, 1997) , flexible were created. If a Haussman test indicated the presence of simultaneity in the price equation with the land use variables, the predicted value from the instrumental variable step, rather than the actual value for the land use buffers, was used in the final regression for each county.
In addition to the endogeneity issue involved with estimating the hedonic model, the use of spatial data leads to the potential for bias and inefficiency if spatial effects are not taken into account. One ofthe most relevant ofthese effects is spatial autocorrelation, which results in inefficient estimates and biased standard errors. Spatial autocorrelation is likely to occur when important variables common to all observations in a neighborhood are not observable by the researcher, and thus not included in the model. Spatial autocorrelation in the residuals was tested using Moran's I statistic, the likelihood-ratio test, and a Lagrange multiplier test. In each county, these tests were conducted to indicate if there was spatial autocorrelation in the residuals. Ifspatial autocorrelation existed, a spatial model was estimated to address this issue. Similar to serial correlation, corrections require specification of a pattern to the errors. In this analysis, spatial weight matrices based on the inverse distance are employed.
Specifically, assume X is a matrix ofthe explanatory variables S, L, and G of equation (1). Then the spatial model discussed above is specified as:
(2) R=Xp+u, function forms are used here, specifically a log-log specification.
Estimation Results
The results from estimating equation (1) (the OLS model) and equation (2) (the spatial model) for Calvert, Carroll, and Howard counties are reported in tables 3, 4, and 5, respectively. The test statistics results ofthe spatial autocorrelation in the residuals for all three counties are provided in table 6. While for each county the results from the tests on spatial autocorrelation in the residuals demonstrated the need to use the spatial model, we found no major differences when comparing the OLS results to the spatial model results. Estimated coefficients are generally ofthe same size, and the more efficient test statistics from the spatial model do not result in qualitative or statistical significance changes for the estimated coefficients. Therefore, the following discussion of the parameter estimates is based on the results from the spatial model estimations. 3 As seen from tables 3, 4, and 5, the estimated coefficients on the lot size and structural characteristics all meet a priori expectations and are statistically significant for the three counties, except for insignificant coefficients on NUSTORY for Carroll County and BASEMENT for Calvert County. The estimated coefficients for other characteristics varied both qualitatively and quantitatively by county. For example, the coefficient on LN_CITYDISTis negative and statistically significant in the Calvert and Carroll county regressions; the closer a parcel in these counties is to either Washington or Baltimore, the higher the sales price, as would be predicted by urban economic theory. LN_CITYDIST is not statistically significant in Howard County. In explaining this lack of significance, we argue that because Howard County is situated between Washington and Baltimore, it is possible Howard residents value a location affording a dual-commute opportunity, rather than simply being closer to one city versus the other.
We originally hypothesized that the closer a parcel is to a town, the higher the price. However, our findings show the distance to the nearest town (LN_TOWNDIST) is not statistically significant in Carroll or Howard counties, but is positive and significant in Calvert County. Calvert residents pay more to be farther away from towns, possibly because not all of Calvert towns provide desirable amenities or employment opportunities. Towns between and within these counties vary enormously, For both Carroll and Howard, we find a high degree of correlation between distance to towns and distance to city (p ranges from -0.65 to -0.45), but dropping this variable from the estimation did not change any of the results appreciably. Hypothesis tests on the estimated coefficients for the block-group census variables resulted in some unexpected outcomes. In Howard County, the estimated coefficient on LN_POPDEN is not statistically significant, in Carroll it is positive and statistically significant, and in Calvert it is negative and statistically significant. However, population density could have two opposite effects on housing prices. Our a priori hypothesis was that population density is a measure of congestion. Nevertheless, it is conceivable that population density acts as a proxy for the density ofother goods and services which might attract people and bid up the housing pricesalthough we hope to have captured these locational amenities that are capitalized in the value of the home through inclusion of other right-hand-side variables. MEDHSINchas the expected positive coefficient in Carroll and Howard counties, but is not statistically significant in Calvert County. The coefficient on %EDUCB is positive and statistically significant only in Calvert County. These census variables are averages over the block group rather than for the micro-neighborhoods surrounding the transaction parcels comprising the data set. Unfortunately, these are the most disaggregated variables available for these neighborhood attributes.
The policy-relevant coefficientson the four open space land use variables in each ofthe counties also revealed mixed results. The Haussman test for endogeneity indicated the predicted values for the large buffer P_LGPERMOPEN and P_LGAGFOREST measures should be used for both Calvert and Carroll counties, while in Howard County, predicted values were used for these two variables as well as for the small buffer P_SMAGFORESTmeasure. Given the functional form used for the hedonic estimation, the estimated coefficients on these variables can be interpreted as elasticities. In Calvert County, the estimated coefficient on the large permanent open space (p_LGPERMOPEN) is positive and statistically significant, with an estimated elasticity of 0.71. In Howard County, the estimated coefficients for both the large (p_LGPERMOPEN) and small (SMPERMOPEN) open space variables are positive and statistically If we consider open spaces beyond those surrounding individual houses, we find there is more agricultural land available in Carroll County. In 1997, Carroll had 178,000 acres ofagricultural land compared to 40,000 acres in Howard and 45,000 acres in Calvert. In addition, while the rate ofhousing development is increasing in Carroll County, the county has not experienced the conversion rates seen in Howard and Calvert counties during the last 25 years. Thus, Carroll County residents may have a lower willingness to pay for open space due to a perception that there is a sufficient quantity ofopen space and they do not perceive it is disappearing quickly.
Another possibility is that Carroll County fanners employ different production practices than Howard Agricultural and Resource Economics Review or Calvert fanners. For example, they might start farming earlier in the morning, have a higher density ofanimals with the accompanying odors and insects, spray insecticides more frequently, or employ some other practice which neighboring residents find objectionable. Therefore, although residents receive some positive externalities from the presence of nearby open space, they also receive negative externalities as well-negating the positive effects.
Additionally, we hypothesized that open space is a luxury good and will have more value in counties where incomes are higher. While Howard County's median income is much higher on average than in either of the two other counties, Carroll's average median income of $44,000 is not much lower than Calvert's median income of$48,000. In conclusion, further analysis is needed to explain the lack ofsignificance in Carroll. While the results for Howard County were robust, results for the Carroll and Calvert county models show the estimated coefficients were sensitive to changes in the variables and specification.
Interestingly, the agricultural and forest land measures (AGFOREST) were either negative and statistically significant or not statistically significant in the three counties, suggesting individuals either do not wish to live near these lands or are not willing to pay a premium to do so. We remain perplexed by this result. While permanent open space did have an impact in two counties, open space in agricultural or forest use that may be developed in the future was not important or decreased the value of the property. As mentioned above, perhaps these farms use production practices that generate negative externalities to the neighbors. Perhaps the insecurity of not knowing what changes might occur next to a parcel some time in the future fosters a lack of willingness to pay to be next to the open space.
In addition, the forests abutting these properties might be unsightly or people might prefer to have a view which the trees block. Deer have become an issue in these counties as they eat homeowners' landscape plants, cause car accidents, and increase the incidence of Lyme disease-all of which could make forest land less desirable. However, we still find it surprising that homeowners are not willing to pay more to be near agricultural and forest land.
The central policy focus relates to the effect of permanent open space on housing values. Based on the regression results, Carroll County will have no additional property taxes from increased preserved agricultural land, as this land use variable had no effect on the housing value. Consequently, we now Geoghegan, Lynch, and Bucholtz focus exclusively on Calvert and Howard counties to conduct the simulations.
Simulations
How much additional land can agricultural easement programs finance? To answer this question, we used the estimated elasticities from the regression models for Howard and Calvert counties to simulate the increase in property taxes associated only with houses located near current agricultural easements for a 1% increase in the neighboring agricultural easements. As both the large and small permanent open space measures were statistically significant for Howard County, the larger measure is used for the simulations."
We increase permanent open space by 1% and calculate the increase in tax revenue associated with the increase in housing values. Taking information on land use around preserved agricultural parcels in Howard and Calvert, the area of low density (0.4 units per acre) and medium/high density residential land (8 units per acre) for a one-mile (approximately 1,600 meters) radius buffer was calculated. This area was multiplied by the relevant housing density to compute the expected number ofhouses within this one-mile distance from each preserved parcel.
Using the average value of houses in each ofthe counties ($134,245 for Calvert and $227,963 for Howard), the total value ofthe expected housing in each buffer was calculated. The increase in the property values was then calculated using the estimated elasticity assuming current preserved agriculturalland has increased by 1%. Next, this increase in the parcel value was multiplied by the county property tax rate ($0.89 per $100 for Calvert and $1.04 per $100 for Howard) to determine how much tax revenue would be generated each year by the simulated increase in preserved agricultural land.'
Finally, using the average county easement payment over 1993-1997 ($2,855 for Calvert and 4 The small open-space buffer is part of the large open-space buffer; thus, using both would be double-counting. S The increased value will not be immediately evident in the assessed value of the property on which the property tax is based. However, in Maryland, these assessments are updated at least once every three years. The assessments are based on the fair market value using standard appraisal approaches. A recent transaction will be used in computing the fair market value of that property as well as the price of adjoining and comparable properties. Thus, we estimate the model using the most recent transaction price, knowing that within 0-3 years of the transaction, the property's assessment will be comparable. The property tax rate for Howard County is $1.044 for each $100 of assessed value, so we used a rate of 0.01044 for ease of exposition. For a 1% increase in preserved agricultural land (148 acres) in Calvert County, the increase in housing values within a one-mile radius of preserved parcels generated sufficient tax revenue to purchase an additional 88 acres in the first year. Assuming no real change in housing prices and no change in the property tax rate, the county could increase the number of acres preserved by 2,640 acres in 30 years. For a 1% increase in preserved agricultural land in Howard County (181 acres), the increase in housing values within a one-mile radius of these preserved parcels generated sufficient tax revenue to purchase an additional 110 acres in one year, or in 30 years increased the preserved acreage by 3,300 acres.
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Conclusions
Many agricultural land preservation programs have inadequate resources to preserve all the parcels the general public may wish protected and that agricultural landowners would be willing to enroll. Programs are looking for innovative funding mechanisms or new sources of funds. Beyond the social benefits provided by permanently preserved agricultural land to the region's residents as a whole, 44 April 2003 positive impacts may accrue directly to the owners ofparcels neighboring the preserved parcels. These benefits usually are partially recaptured through increased property taxes, yet are not explicitly realized.
The increased tax revenue could be used to fund additional easement acquisitions rather than entering the county's general fund. This is especially important in some states where the agricultural land preservation programs are funded at least in part by the continued conversion of agricultural land to other uses. For example, in Maryland, the agricultural transfer tax is generated when farmland leaves an agricultural use for a residential, commercial, or industrial use, and this tax revenue is used to finance farmland preservation. Lynch and Lovell (2002) determined that to preserve one acre of land at the average easement price per county using the agricultural transfer tax as the sole funding mechanism, $64,080 worth of farmland must be converted in Calvert County and $124,933 in Howard County. Using the 1997 value of land and buildings per acre of$3,584 in Calvert County and $5,518 in Howard County (U.S. Department of Agriculture, 1997), the conversion of almost 17.9 farmland acres in Calvert and 22.6 acres in Howard would be needed to fmance the preservation of one acre.
Our findings show preserved open space does increase property values on adjacent residential parcels in two of the three examined counties in Maryland. Assuming the existing open space increases by 1%, using simulations based on the spatial econometric model, the increased property tax from these agricultural easements could generate enough revenue to purchase a significant portion of the 1% more open space acres, especially if one considers that the increases in tax revenue go on in perpetuity. In both Howard and Calvert counties, the revenue generated from an increase in permanent open space could purchase approximately 60% ofthe increase ofthe newly preserved lands in the first year alone. Conversely, in Carroll County, property values are not affected by proximity to open space.
As discussed above, Carroll County residents may value open forest and agricultural land less because, while they have similar percentages of open space immediately around them, the county as a whole has more ofit. However, we do not demonstrate our first hypothesis that open space itself increases property values. In fact, unpreserved agricultural and forest land decreased the values in Carroll and Agricultural and Resource Economics Review Calvert counties. Thus, further research may be needed to determine the attributes ofopen space for which residents are willing to pay.
This research has the potential to contribute to the analysis of other government conservation and infrastructureprograms, particularly economic-based policy programs and the spatial interaction between such programs. If the government intervenes and changes land use in ways that generate positive extemalities-such as implementing dune and beach grass restoration programs designed to decrease beach erosion and thus improve the quality of the beach for nearby homeowners and other beach visitors-then the financing of these programs could be partially funded from some diversion of the increased housing values' impact on property tax (Parsons and Noailly, 2001) .
